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IN T R O D U C T IO N
T he environm ent process has its basis in a conglom eration of state 
and  federal laws, guidelines, rules, regulations, and  executive orders. 
Since the passage of the N ational E nvironm ent Police Act (or N E PA ) 
in 1969, there have been m any  laws and  guidelines enacted  perta in ing  
to the environm ental process. T he N EPA , itself, sets a broad national 
policy in relation to the environm ent and  established im plem entation  
procedures. O ne requirem ent of N EPA, in projects utilizing federal funds, 
is tha t all environm ental factors be considered. A system atic, in te r­
discip linary  approach  is to be used p rio r to com m itting  a project to a 
definite course of action. Early consideration  m ust be given to eng ineer­
ing and  safety as well as biological, geological, econom ic, historic, a rch ­
aeological and socialogical factors. O the r im portan t acts and  regulations 
include the following: the preservation  of park lands, com m only called 
Section 4(f); Section 106 of the National H istoric Preservation Act, which 
protects resources deem ed significant in term s of A m erican architecture, 
archaeology, and  culture; Executive O rd e r 11990, which protects 
w etlands; the R ivers and H arb o r Act of 1899, which protects navigable 
w aters of the U .S .; Executive O rd er 11988, which requires the evalua­
tion of flood hazards; the E ndangered  Species Act of 1973, which re ­
quires the conservation of species facing extinction; Public Law 91-605 
and  93-87, which prom otes noise standards for highways; the C lean  A ir 
Act, which protects the n a tio n ’s a ir resources; and R egulation  EM B  1, 
2 and  3, which are the s ta te ’s equivalent to the Federal N EPA . T here  
are about 52 environm ental laws and regulations which m ay have to 
be com plied w ith on a single project before a road or bridge can even 
be considered for detailed design. Such a m ultitude of laws indicates 
the significant am oun t of concern and  im portance attached to the en ­
v ironm ent by the public, the State L egislature, C ongress and  the 
P resident.
Ju s t  as the ID O H  has had  to adapt to changes in attitude concerning 
econom ics and safety in the past, it now m ust com ply w ith the real world 
of env ironm ental concerns. No longer can plans for a new bridge be
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developed based solely on engineering and  econom ics w hen the existing 
struc tu re  is deteriorating . T hose days, for better or worse, are gone. It 
used to take about one year from  the inception of the replacem ent of 
the bridge to its construction; now it takes about four years. Because 
“ the h ighw ay’s”  w orld is far m ore com plicated than  it has ever been 
in the past, it is im perative tha t everyone involved in the p lanning , 
developm ent and  construction  of a project be “ in tune w ith the en ­
vironm ental p rocess” . T he price of being out of tune results in u n ­
necessary delays, the perpetuation  of less than  desirable conditions, poor 
use of m anpow er, and  the bo ttom  line, which could be the most im por­
tan t factor, the escalation of the cost of the project.
O ne of the m ajo r benefits of the environm ental process is tha t it 
forces an early and orderly identification of the points of concern associated 
w ith a project. T he early identification of potential problem s and  im ­
pacts leads to m ore effective and  econom ical solutions. It also m ay help 
to m inim ize and  elim inate fu ture problem s. For exam ple, a project tha t 
has been developed properly should result in m inim al relocation costs, 
a m inim al am ount of right-of-w ay take, and m inim al problem s o b ta in ­
ing perm its.
T he  environm ental process also has contribu ted  significantly in 
bu ild ing  a m ore positive a ttitude  tow ards the In d iana  D epartm ent of 
H ighw ays (ID O H ) and  im proving relationships w ith o ther agencies and 
the public. O ne integral part of this process is the public hearing. 
G enerally , there are two tim es when public hearings m ay be held— 
du rin g  the p lanning  phase and during  the design phase. O ther public 
involvem ent m eetings m ay also be scheduled depending  upon the com ­
plexity of the project.
Likewise, m eetings are regularly  held w ith concerned public agen­
cies to obtain  the ir views. A bout once each m onth  a m eeting is held with 
representatives from the U .S . Fish and  W ildlife Service (U SFW S), the 
Ind iana D epartm ent of N atural Resources (ID N R ), the Division of Loca­
tion and  E nvironm ent, and  the D ivision of Design. At these m eetings, 
the design plans are discussed prior to the p ro ject’s prelim inary  field 
check. T he purpose of these m eetings is to review the project for confor­
m ance w ith the environm ental study, to m inim ize environm ental im ­
pacts w here possible through  design changes or m itigation  m easures, 
and to resolve problem s before perm it applications are m ade. Perhaps 
the m ost im portan t result of these m eetings is the developm ent of 
credibility  am ong agencies. It has taken several years to develop a good 
w orking relationship  with the m any agencies w ith which the highw ay 
deals. O u r believability and  the trust o ther agencies have in our fulfill­
m ent of ou r com m itm ents is very im portan t. W hen com m itm ents are 
not m et, we lose o u r credibility. This, in tu rn , harm s and delays the 
developm ent of fu ture problem s.
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In M em phis, Tennessee, there has been a 26-year battle over a three- 
mile section of I -40, which w ould have sliced th rough  historic O verton  
Park . T h e  court case challenging these p lans resulted in a landm ark  suit 
in 1971. A fter ano ther decade of a lternate  proposals (including a $250 
m illion tunnel), the three-m ile section was finally w ithdraw n from  the 
in terstate  system. Traffic was routed  over a new perim eter expressw ay. 
S tate and  local officials are stuck with a section of abandoned  in terstate  
and  a one-m ile stretch of land  located west of the park , tha t had  been 
cleared of 100 hom es for the proposed in te rs ta te .1
W hile ho rro r stories of this type have occurred  elsewhere, In d iana  
has been m ost fo rtunate  in the developm ent and  construction  of its p ro ­
jects. T his can be a ttribu ted  to m any factors. T he citizens of ou r state 
are, by natu re , fairly conservative. In d iana  does not seem to have as 
m any antagonistic activist groups as are found in m any  o ther states. W e 
also seem to have an  effective com m unity  involvem ent program . T he 
ID O H  tries to m ain tain  credibility and a good w orking relationship with 
o ther state and federal agencies. O u r staff is com posed of persons hav ing  
m any areas of expertise, such as geology, archaeology, biology, econom y, 
air, noise, and engineering. This interdisciplinary approach, coupled with 
a close w orking relationship with the design engineering staff throughou t 
the developm ent of the project, is ano ther positive factor. T he final, bu t 
by no m eans the least im portan t of these factors, is luck. H ow ever, it 
m ust be recognized tha t the a ttitude  of the public is changing, and  we 
can expect increased challenges to any decisions we m ake.
W e live in an  age of docum entation . Both elected officials and  the 
public dem and the accurate and  effective docum entation  of why and  how 
decisions are m ade in the highw ay. T he environm ental process begins 
as effective docum entation of compliance with applicable state and federal 
laws and regulations. If  litigation procedures concerning the environm en­
tal process are instigated , good docum entation  can m ake the difference 
betw een the success or failure in the defense of the suit.
SR  446, is, far and  aw ay, the best exam ple of how docum entation  
pays off. This section is located betw een SR  46 and  the causew ay at 
M onroe R eservoir. T h e  project is approxim ately  7.5 miles long, a p o r­
tion of the project involves the m odern ization  of the existing roadw ay 
and  ano ther portion  involves a new alignm ent.
T he environm ental docum entation was approved. Shortly thereafter, 
the ID O H  was sued by one individual, a citizens group and the S ierra 
C lub.
dames Peters, “Interstates: Nearing the End of the Road,” P lan n in g December, 1981), pp. 12-15.
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At the tria l, the plaintiffs p resented  three expert witnesses who 
claim ed that the project w ould have significant im pacts upon  the 
environm ent. T hese can be sum m arized as follows:
1) Im pact on Lake M onroe from  sedim ent released d u rin g  and  
after construction,
2) Inaccura te  description of the wildlife hab ita t,
3) Secondary im pacts such as increased residential developm ent,
4) Inadequate  identification of w ater im poundm ent.
A bout three hours after the p la in tiffs  witness had  testified, the judge 
re tu rn ed . T he Findings of Fact and Conclusions o f Law  indicates the ju d g e ’s 
th ink ing  on the case. T he following are excerpts of the Findings:
1) T he record disclosed tha t the In d iana  State H ighw ay C om m is­
sion (IS H C ) accomplished extensive study in regard  to sedim ent 
im pacts,
2) T he  IS H C  considered im pacts upon  wildlife hab ita t,
3) T he IS H C  analyzed the effects of p rim ary  and  secondary im ­
pacts of the project, inc lud ing  the stim ulation  of residential and  
com m ercial developm ent,
4) T he IS H C  analyzed the w ater im poundm ents and  w ater quality  
im pacts. T he most im portan t two points how ever, are the 
following:
1) T he IS H C  coordinated  and  consulted extensively with federal, 
state, and  local agencies.
2) T he record  disclosed tha t the IS H C ’s determ ination  was based 
upon on analysis of im pacts on the hum an  environm ent, as well 
as from  a construction  and  engineering standpoint.
T he court found that the environm ental factors were adequately con­
sidered in the environm ental docum ent.
W ithou t a thorough  study of the im pacts, coord inating  the project 
with o ther agencies, and the docum entation of decisions, the ID O H  would 
have lost this case. This would have destroyed credibility  and  affected 
all fu ture projects.
T H E  D E V E L O P M E N T  O F  T H E  
E N V IR O N M E N T A L  D O C U M E N T
T h e  en v iro n m en ta l p rocess beg ins w ith the com pila tion  of 
background  inform ation. A n initial field inspection is m ade of the p ro ­
ject area. An environm entalist, a biologist, an hydraulics engineer and 
the location or design engineer study the site. At this tim e areas of en ­
v ironm ental, hydrological and  engineering concerns can be identified.
127
Possible hab itat for endangered  species, the presence of significant 
w etlands, prairies or high quality  natura l areas, and  the presence of 
historic an d /o r archaeological sites are all exam ined. Also d u rin g  the 
field check, the hydraulics and design engineers com plete a hydraulic 
risk assessm ent, p relim inary  structure sizings and an analysis of possible 
horizontal and vertical alignm ents.
As a result of the field check, the location or design engineer prepares 
an  eng ineer’s report. This report describes the existing conditions of the 
project area  and m akes recom m endations as to the scope of the project. 
F rom  the data  in this report, early coordination  packets are transm itted  
to involved federal, state and  local agencies. U pon receipt of inpu t from  
these agencies, m ore points of concern are identified. T he environm ental 
staff and  the design staff work together to form ulate possible solutions. 
T he practicality  of these is evaluated. If  the project involves m ajor 
realignm ents or the study of several possible corridors, a corridor h e a r­
ing is scheduled to obtain  public input.
Eventually  a decision is m ade, based upon  all p rio r input concern ­
ing the type of facility to be constructed  and  the scope of work. A p refer­
red alternative is selected.
No project can be built by the highway without im pacting some aspect 
of the environm ent. It is the responsibility of the h ighw ay’s personnel 
in cooperation w ith other concerned agencies to develop conceptual 
m itigative m easures for these im pacts. T he  m eeting held w ith ID N R  
and  U SF W S to discuss the im pact caused by the design of a project is 
one way m itigation  m easures are developed.
For exam ple:
T he truss on SR  29 in C arroll C oun ty  over D eer C reek was built 
in 1930.
R ecently  the bridge was inspected and  found to be narrow  and 
deteriorating . It was recom m ended for replacem ent. T he southern ap ­
proach to the bridge is the infam ous Sycam ore R ow . Sycam ore Row  
supposedly sprouted  from logs used in 1830 to corduroy  a sw am py 
section of the M ichigan  R oad . T h e  trees are considered to be of local 
significance. Sycam ore Row  extends about 1100 ft. south of the bridge 
and  consists of 32 trees on the east and  22 trees on the west edge of 
SR  29. M any of these trees are w ithin 10-18 in. of the roadw ay. T he 
trees have created  hazardous driving conditions for years. F rom  tim e 
to tim e, the highway has attem pted to upgrade the roadw ay and replace 
the bridge in the area of Sycam ore R ow  but has been constantly  
thw arted  due to severely adverse public opinion.
Because of the extreme sensitivity of Sycamore Row, four alternatives 
were developed for the replacem ent of the b ridge— the no build , the 
replacem ent of the structure in place, the shifting of the alignm ent to 
the east to avoid Sycam ore Row  and shifting the alignm ent to the west,
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also avoiding Sycam ore Row.
Following a field check and coordination  with o ther agencies, the 
decision was m ade tha t the road should be shifted about 150 ft. east of 
Sycam ore Row.
A Section 404 A rm y C orps Perm it was also found to be needed for 
this project.
T he environm ent study for this project was approved, w ith the 
stipulation  that no perm anen t below low w ater channel work take place 
except for foundation  work or the shaping of the channel under the p ro ­
posed structure. A field survey and  fu rther hydraulic studies, developed 
d u ring  the design phase of the project, indicated  tha t an  excessively long 
bridge w ould be needed to ob tain  an  adequate w aterw ay opening if the 
existing channel was to be m ain tained.
Several m eetings were held w ith representatives of the U SFW S and  
ID N R  to discuss various alternatives for providing an adequate w ater­
way opening for the structure and  m in im izing  environm ental im pacts. 
It was finally agreed by all involved to relocate the channel for a distance 
of about 900 ft. saving the ID O H  about $70,000. T he new plan elim inated 
the need to provide a longer bridge and  resulted in a m inim al am oun t 
of channel work and  less roadw ay excavation. T o  m itigate the im pact 
of the project on the environm ent, the following m easures were added 
to the design of the project:
1) P reservation  of the existing channel as an oxbow, blocking only 
the ustream  end. R edirection  of the m ain  channel. C onnection  of 
the old and  new channels w ith a ditch on the dow nstream  end of 
the new channel.
2) T he landlocked area  betw een the old and  new channels w ould be 
acquired  as right-of-w ay, to protect existing wildlife hab ita t. No 
vegetation w ould be rem oved nor w ould any construction  work be 
allowed in this area.
3) R ip rap  would be utilized along sections of the stream  channel banks 
to provide protection against erosion.
4) R ip rap  w ould be random ly  placed in the relocated channel bed 
to provide hab itat.
5) T he north  bank of the relocated channel would be revegetated with 
woody species.
6) No vegetation would be rem oved nor w ould any construction work 
be allowed in the area betw een the existing and  realigned portions 
of SR  29, o ther than  the construction  of d rainage facilities.
R ecently  the designer has also been looking into the possibility of 
tigh ten ing  the shift in alignm ent to avoid, as m uch as possible, in trusion
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into a pond on the southern  end of the project. W ith  these m easures 
included in the project p lans, no problem s are an tic ipated  in ob tain ing  
an  A rm y C orps perm it.
T h is project ran  into several potentially  severe problem s. A ny one 
of them  could have significantly delayed or even stopped this project. 
It is w ith these types of projects, especially, tha t careful observance to 
the environm ental process is im perative.
T H E  D E V E L O P M E N T  O F  T H E  PL A N S
T he environm ental docum ent reflects areas of concern, elucidates 
reasons for decisions that have been m ade, and discusses the types of 
m itigation  m easures to be incorporated  into the project. Because of this, 
copies of the environm ental docum ent are provided to survey, the Federal 
H ighw ay A dm inistration , construction  and  the designer for reference 
du rin g  the developm ent of plans.
It is up  to the environm entalist and senior design engineer assigned 
to the project to ensure the prelim inary  p lans are consistent w ith the 
environm ental docum ent as well as any m itigative com m itm ents tha t 
have been m ade. T he feasibility and cost effectiveness of m itigation  
m easures are restudied . For exam ple, some types of m easures tha t could 
be used include the following:
Excavated  C atchm ent B asins— T heir purpose is to create a shallow 
w ater basin as replacem ent wetlands. C onstruction and m aintenance 
costs are low.
L andform  C on to urin g — T his is accom plished using slope reduction  
m easures along natu ra l or created con tour lines in o rder to d irect 
and  control runoff. The cost of construction and m aintenance is low.
H ay  Bales—T hese serve as a tem porary  m easure d u rin g  construction  
to m inim ize erosion and trap  sedim ents until slopes are perm anently  
vegetated  and  stabilized. Both the cost o f construction  and  
m ain tenance are low.
Slope T erraces— T here  is an  earth  em bankm ent and  channel con­
structed  across the slope at a suitable location. It in tercepts surface 
runoff. This will control surface runoff and reduce erosion by shorten­
ing the length of slope. Both construction  and  m ain tenance costs 
are low to m edium .
Inlet Sedim ent T ra p s— Its purpose is to collect storm  runoff from  col­
lection ditches, trap  m inor am ounts of sedim ent and  divert flow to 
p ip ing systems. Both construction  and  m ain tenance costs are low.
C heck D am —A pervious dam  constructed  in a channel or d rainage 
ditch. Its purpose is to slow velocity to a non-erosive rate and  to 
de ta in  runoff to settle out sedim ent. Both construction  and
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m ain tenance costs are low.
Silt Fence—T his is a plastic Filter cloth d raped  on supporting  fram e or 
fence to settle out sedim ents and prevent intrusion  into ad jacen t 
w etlands. C onstruc tion  costs are low.
E arth en  Fill w ith Select M ateria l Backfill— T he unsuitable m aterial is 
rem oved from the area  to be filled and replaced w ith select m aterial 
backfill. T his provides a firm , stable foundation  w ithout causing 
d isplacem ent of the adjacent and  underly ing  com pressible w etlands 
soils. T he cost of construction  is low to m edium  and the cost of 
m ain tenance is low.
C on ta ined  Fill w ith Steel Sheeting— T his accom plishes the sam e goal 
as the last m easure. It does require less excavation of com pressible 
w etland soils bu t results in high costs due to the sheeting.
Bridge Spans— T hese are constructed  in a w etlands in lieu of an  earth  
fill. T h eir use avoids b isecting w etlands and allows an un im peded  
passage of wildlife. A ny length  of bridge in excess of hydraulic re ­
qu irem en ts could result in high costs. B ridging w etlands, while best 
from  a preservation  of w etlands view point, represents a m ajor cost 
expenditure.
It is hoped tha t jud icious use of some of the previously m en ­
tioned m itigative.m easures can accom plish the sam e goals as using 
bridge spans at a reduced cost.2
If m odifications in the design of a project are an tic ipated , m eetings 
are held w ith the concerned agencies to obtain their input for the changes, 
and  the environm ental study is supplem ented. W hen the p relim inary  
field check is held, concerned agencies such as the ID N R  and U SF W S, 
as well as a represen tative from  the D ivision of L ocation and E n v iron ­
m ent, are invited by the D ivision of D esign to attend  the field check 
and  are provided a set of p relim inary  field check plans. F u rther rev i­
sions and  m itigation  m easures m ay be added at this tim e. The develop­
m ent of the project is kept as flexible as possible to provide the safest, 
m ost econom ical and  well designed project while still m inim izing im ­
pacts to the environm ent.
T he senior designer and the environm entalist then prepare the design 
study report. T his report docum ents tha t the design of the project reflects 
and  is consistent w ith federal, state, and  local goals and  objectives. T he 
oppo rtun ity  for a hearing  is offered, soliciting public partic ipation . T he 
design study report reflects env ironm ental com m itm ents m ade bo th  in 
the environm ental study and  as a result of any m eetings.
2P. A. Erickson, G. Camougis, and N. H. Miner, H ig h w a ys  a n d  W etla n d s, Vol. II Im pac t 
A ssessm ent, M itig a tio n , a n d  Enhancem ent M easures (Washington, D.C., 1980) pp. 108-161.
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CONSTRUCTION OR ACTIONS SPEAKS LOUDER THAN WORDS
T in icum  M arsh , a 500 acre w etlands, is the last rem aining  tidal 
w etlands in the State of Pennsylvania. T he  Pennsylvania D epartm en t 
of H ighw ays p lanned , in conjunction  w ith local conservation groups, 
construction  of 1-95 through  the southern  edge of the m arsh. It was felt 
tha t this location w ould interfere the least with tidal flows as well as 
ob litera ting  the least am ount of m arsh  hab itat. T his com prom ise, 
how ever, was not included as a restriction w hen construction  bids were 
advertised . T he contractor negotiated  contracts w ith the private owners 
of the m arshland  to ob tain  sand and  gravel lying u n der the m arsh  for 
roadw ay fill. These contracts also obligated the con tractor to fill o ther 
parts of the m arsh to a level above the highest tide so tha t light industria l 
facilities, high rise apartm ents and /o r shopping centers could be erected. 
Even though this filling was not a direct result of the roadbed construc­
tion, the en tangling  contracts tied it intim ately  w ith the highw ay 
construction .3
If incidents such as this are to be avoided, environm entally  sensitive 
projects m ust receive special trea tm en t p rio r to and du rin g  the construc­
tion phase of the project. T he final plans, specifications and estim ates 
should be revised for conform ance w ith com m itm ents, both in the en ­
v ironm enta l and  the design docum ent. Special concerns should be ad ­
dressed to the contractor and the project engineer during  the preconstruc­
tion conference. In addition  to an archaeologist surveying the borrow  
pit area , the project engineer is to look over the proposed borrow  area 
for possible im pacts to w etlands, historic sites, etc. Also of im portance 
is the receipt of feedback from  the con tractor and  the project engineer 
concerning the effectiveness of m itigation  m easures. W here m itigation  
m easures are found to be ineffective in the field, new solutions need to 
be developed. A few years ago, project engineers notified the central 
office that the fish pool/sedim ent traps that had been designed were, under 
certain  circum stances, ineffective. A m eeting  and on-site review of the 
problem  was undertaken . As a result of this and  fu rther input from  the 
Soil C onservation Service, fish pools and sedim ent traps were redesigned. 
M itiga tion  m easures that do not work are less than  useless— they cost 
m oney and  waste tim e.
T he ID O H  recently com pleted construction of a small length of road­
way th rough  a fairly high quality  w etlands. Because of the env ironm en­
tal sensitivity of the project, a detailed list of m itigation  m easures was 
developed to m inim ize the im pact upon  the w etlands area. T he list in ­
3National Cooperative Highway Research Program Report, E cological Effects o f  H ig h w a y  
F ills  on W etlan ds 218A (December, 1979) pp. 12-14.
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eluded the following: T he reconstruction , acre per acre, of w etlands 
prim arily  destroyed by the project; the use of “ B” borrow  and equalizer 
pipes to m inim ize changes in the m ean w ater level, periodicity and  the 
circulatory patterns of the w etlands w ater (the “ B ” borrow , a perm eable 
m aterial, would allow the un im peded flow of ground  waters in the 
w etlands); the use of “ B” borrow  in the fill, up to two feet above the 
ground  w ater level; the use of a pipe to connect the surface w aters of 
the bisected wetlands; the signing of right-of-way, “ do not spray” , voiding 
the use of herbicides; the rem oval of the existing fill of a park ing  area 
w ithin the proposed right-of-way lim its and the reconstruction  of this 
area  into a w etlands; the revegetation of the newly created  w etlands with 
desirable wetland species; the excavation to various set elevations, yielding 
new open w ater wetlands offering a variety of wetland habitats; the place­
m ent of an organic layer such as peat to be in the bo ttom  of the new 
pond area to expedite the developm ent of wetlands vegetation; the crea­
tion or the m ain tenance of buffer areas of trees and  shrubs; the use of 
s tandard  siltation and  erosion control m ethods; and  the placem ent of 
a silt screen along the open w ater w etlands area.
M ost of these m easures were successful. T here were problem s of 
clearing into the w etlands, beyond the right-of-w ay lim its, to provide 
storage areas. T h ere  was also a problem  sim ilar to w hat happened  with 
the I -95 project in Pennsylvania. O ne of the land ow ners proceeded to 
fill in some portions of the w etlands next to our right-of-way. Because 
native m aterials were used (sand), several of th erosion control m easures 
were deleted. Som e m inor am ounts of erosion did occur, indicating  that 
perhaps some of the erosion control m easures should not have been 
deleted. Initially, regeneration of native vegetation seem ed far m ore suc­
cessful than  revegetation.
Lack of coordination  betw een agencies can end up w ith un fo rtunate  
results. If, however, all of those involved in highway developm ent and 
construction  work together in a spirit of cooperation, future problem s 
can be m inim ized.
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